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PREPACE 


This report is Supplement No. 2 to the Final Report (Part I) 
under Contract No. F19628-73-C-0130. This report presents the results 
of computations of cross sections and angular scattering data for 
homogeneous and inhomogeneous particles using Mie theory. Macroscopic 
scattering data for different types of aerosol particles in the infrared 


assuming a rtd size distribution are also giver in the form of tabulated 


data. 


Supplement No. 1 to Part I of the Final Report gives the results 
of Mie calculations for single particles as well as macroscopic scattering 
data for different aerosol size distributions in the visible and near IR. 
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INTRODUCTION 


~The index of refraction of aerosol substances in the infrared 
is extremely dependent upon the wavelength. The lack of reliable data 
on the wavelength dependency of the index of refraction in the IR is 
believed to be the main reason for discrepancies of measured sky 
scattering functions with theoretical results (Ref. 1). 


yrs groban tse 


Recently- 
accomplished extensive measurements of the index of refraction in the 


wah 


IR for different aerosol substances (Ref. 2) will undoubtedly help to 


incrésse the underetanding of atmospheric light scattering in the . &§ 
infrared. : 


“ The MIE~2 program -(Ref...3) was used in computing scattering 
data for wavelengths in the infrared part of the light spectrum, The 
size distribution of the particles was assumed to be described by 
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10.0ym. The total numrer of particles is then given by eal 
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N=] dN(r)dr = 3.09 (on”>), 
0.06 


Calculations of attenuztion parameters were performed for water droplets, 
sea-salt, ammonium sulphate particies, water solubles and dust particles. 
The indices of refraction as a function of wavelength for these particles 
were taken from Refs. 4 and 5. The calculated optical parameters from 
these culculations are listed in Tables I through VIZI. The tables list 
the index of refraction, the attenuation coefficients Cryer? Sscap? and 
Oars denote the extinction, scattering and absorption coefficient; 
respectively),:the single scatteriug albedo, the maximum value of the 
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---degree of polarization, Se and the average cosine of the scattering 


angle, -ccos6_. (see. ‘Ref. 3). -‘Some of these data are represented in 
gtaphical Sorm sia: -Refs-6.%- The normalized phase ‘matrices are given -in 


eee 


Tables IX through CXXXIV~- for selected aerosol sanplés and wavelengths. 


The data given in Tables-I-through~CXXXIV: may be used to compute 
scattering da... fcr a combination of aerosol substances with different 
refractive indices and thus create phase functions in the IR for different 
aerosol mocelse ee oc, A> and p(m 2) be the scattering coefficient 
and phase function of particles with the refractive index m,° If vy 
denotes the portion (voluae per cant) of the particles with a Sea 
index: ‘My ‘the«scattering..coefficient and:-phase -function of the-total 
volume: is--chen obtained: by. 
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